The influence of chromatin structure on the frequency of radiation-induced DNA strand breaks: a study using nuclear and nucleoid monolayers.
To assess the influence of chromatin structure on the frequency of radiation-induced DNA strand breaks, the alkaline unwinding technique was applied to nuclear and nucleoid monolayers. These chromatin substrates were prepared by treating human fibroblasts grown as monolayers with the nonionic detergent Triton X-100 and varying concentrations of cations. The chromatin structure was modified either by a stepwise removal of DNA-bound proteins by extraction in increasing concentrations of monovalent salt, or by the addition or deletion of mono- and divalent cations to condense or decondense the chromatin, respectively. It was found that the stepwise removal of DNA-bound proteins from the chromatin dramatically increased the frequency of radiation-induced DNA strand breaks. The DNA-bound proteins showed a qualitative difference in their ability to protect the DNA where proteins removed by salt concentrations above 1.0 M exerted the greatest protection. Furthermore, the frequency of radiation-induced DNA strand breaks was found to be 6 times lower in condensed chromatin than in decondensed chromatin and about 80 times lower than in protein-depleted chromatin. It is concluded that the presence of DNA-bound proteins and the folding of the chromatin into higher-order structures protect the DNA against radiation-induced strand breaks.